[Ca2+]i-dependent actions of taurine in spontaneously beating rabbit sino-atrial nodal cells.
Modulation by taurine of the pacemaking activity and the underlying ionic currents in rabbit sino-atrial nodal cells was investigated at low and high cellular Ca2+ concentrations ([Ca2+]i) using a patch-clamp technique. At both pCa 8 and 6, taurine depressed the spontaneous activity, more strongly at pCa 6 than at pCa 8. Taurine, 20 mM, markedly inhibited the L-type Ca2+ current: by 56.9+/-2.8% (n=6, P<0.001) at pCa 8, and by 97.6+/-3.8% (n=7, P<0.001) at pCa 6. Also at 20 mM, taurine decreased the delayed rectifier K+ current by 26.8+/-2.6% (n=6, P<0.01) at pCa 6, whereas taurine had less or no effect at pCa 8. The hyperpolarization-activated inward current also decreased at both pCa 8 and 6, by 18.3+/-1.3% (n=8, P<0.05) and by 20.8+/-3.3% (n=8, P<0.05) in 20 mM taurine, respectively. Taurine caused a more potent inhibitory effect at pCa 6. Taurine often elicited dysrhythmias, at 20 mM, in 3 of 17 cells at pCa 8 and in 12 of 16 cells at pCa 6. During washout, the incidence of dysrhythmias or arrest increased further. These results indicate that taurine exerts more potent inhibitory actions on ionic currents under Ca2+ overload conditions in rabbit sino-atrial nodal cells. However, taurine would possibly elicit a cellular Ca2+ overload, when taurine application was discontinued.